arsenic, such as those suffering from severe anaemia ? Such an investigation would be much more valuable than test tube experiments, approaching more to the natural conditions. Would the arsenic in test tube be in the same condition as in the stomach ? It would be important to know exactly in what form the arsenic enters the circulation from the digestive tract. Dr. PANTON, in reply, said the bones of the cases were not examined; only the bone marrow. He did try perchloride of mercury, but not the dilute solution. He had not found what percentage of arsenic was in the blood in the usual arsenic treatment. In a patient taking arsenic in therapeutic doses the dilution of arsenic in his blood might be 1 in 200,000. He had not tried new arsenical preparations in the same way. He did not try Dr. Bernstein's suggestion on the pigs, but he did on a few patients who were having arsenic. But patients with severe ansemia had so few phagocytes. The indices of the half-dozen patients whom he examined varied from 13 to 2-4.
A Case of a Rare Disease of the Long Bones terminating in Sarcoma of the Femur.
By R. LAWFORD KNAGGS and 0. C. GRUNER. THOMAS C., aged 53, was admitted into the Leeds General Infirmary on January 18, 1907. He had enjoyed good health till a fortnight before, when he began to suffer from aching pains in the legs. In the left leg the pain was slight and was felt just below the knee in front. In the right, it was situated in the thigh, behind and to the outer side, and was muost acute in the lower part. It was aggravated by walking. He had never noticed any swelling and his doctor had diagnosed " sciatica." On the night of January 17, as his wife was helping him to remove his trousers, the right foot slipped out of the garment and struck the floor. He heard a crack and found his leg was useless. When admitted there was a fracture at the junction of the upper and middle thirds of the right femur. Crepitus was not distinct, but a kind of creak could be occasionally elicited. There was somi-e thickening about the bone for 2 in. or 3 in. above the fracture, but it had never been noticed by the patient. A skiagram showed a fracture with the ends of the two fragments in satisfactory apposition, but no appearance suggestive of new growth. The right lower limb was awkward and clumsy owing to a marked genu valgum and flat-foot. The tibia in its lower third presented a definite swelling not unlike a syphilitic node, and there was also a slight outward bending here which intensified the effect of the genu valgum. A skiagram of the swelling showed some expansion of the bone and some irregular spaces in its interior which suggested absorption of cancellous tissue. The patient stated that as a boy his legs were straight, that the genu valgum developed gradually after early boyhood, and the swelling in the lower part of the tibia made its appearance in adolescence. The deformity was supposed to be due to "working" and "shortness of food." The left leg was straight, but there was a little doubtful thickening in the lower third of the tibia and some obvious thickening of the upper third of the femur below the great trochanter. The long bones of both upper extremities, and the clavicles, presented no abnormality. The lungs, the heart, the abdominal viscera, and the urine were healthy. The patient gave a history of great privation up to the age of 18. There was no history or sign of old gonorrhcea or syphilis. He had always been temperate and had only been off work a fortnight in thirty years, and then for " cold."
There was considerable difficulty in treating the fracture owing to the genu valgum, and on March 11, though there was thought to be some attempt at union there was still a good deal of mobility, and a skiagram showed some displacement of the fragments had occurred. On April 2, another skiagram showed mnuch greater displacement and erosion of the ends of the fragments as if by growth. No doubt as to the true nature of the disease was now entertained, and on April 10 the limb was amputated at the hip-joint by the anterior racket incision, the femoral glands, which were subsequently found to be diseased, being removed during the dissection.
The patient made a satisfactory recovery, and prophylactic treatment by Coley's fluid was coiimmenced on Alay 3. Six minims of Parke, Davis and Co.'s solution produced a definite reaction and was injected about twice a week till the beginning of November, when recurrence had taken place in the iliac glands. A large mass could be felt beneath the abdominal parietes above Poupart's ligament. The patient was unaware of it and his general condition was very good. He had grown quite stout. Death did not take place till some months later.
The femur, tibia, and fibula of the amputated limb were reserved for examination. They were sawn through longitudinally, but not until they had been in preservative fluid for some weeks; consequently they were bleached. Macroscopic Appearances.-The appearance presented by all three bones was unusual. The cancellous structure was largely replaced by soft tissue which cut easily and was gritty. It spread through almost the whole length of the bones in an irregular mnanner, and was in the main sharply differentiated from the cancellous bone, which was not replaced by it. Lying in this soft tissue were innulmerable calcareous fragmnents or spicules which, though not preventing portions for examination frolml being readily cut out with a knife, were vet sufficient to require decalcification before satisfactory miiicroscopic sections could be made. In solmle parts the calcareous infiltration was so slight that this was not necessary. There were also larger miasses of very dense bone which were situated in some instances where marrow is normally p)resent, such as the iiedullary cavity of the tibia. The tibia and fibula participated in a slight outward bend, and in addition to the swelling at the lower part of the tibia there were two fusiform enlargenments of the fibula, but with these exceptions the bones presented a normal contour. The shell of compact bone was quite normal except where it was eroded at the seat of fracture, and there was no distinct subperiosteal thickening.
The Femaur.-In this bone the soft gritty tissue reached well into the great trochanter and into the neck to within an inch of the head. It was very sharply miiargined at this end of the bone and filled in the outer compact shell as low as the fracture. In the lower fragment it was continued into the middle of the femur, but below that a more natural appearance was presented. The medullary cavity filled with ordinary mnarrow existed in the lower half of the bone, and the lower cancellous end showed no definite morbid change. The cancellous tissue of the head and neck was very dense and sclerosed, and this condition extended quite up to the edge of the disease. Lying entirely within the tract of soft gritty material, 21 in. below the great trochanter, was a distinctly defined mass of hard bony material 1 in. in diameter. It was firmer and inore resistant than normal cancellous bone, but had not the saime ring or crisp sound and feel when prodded with forceps. The diseased tissue where it filled in the upper half of the medullary cavity was firm and fibrous-looking and largely impregnated with lime salts. At the seat of fracture the ends of the two fragments were eroded for a short distance on their compact surfaces. There was no expansion of the bone, but the destruction of the compact tissue was complete on the inner side. In the muscle surrounding this portion of the bone there was an infiltrating mass of growth. There was no defined subperiosteal tumour.
The tibia showed the same replacement of cancellous tissue and central medulla by soft gritty material from end to end of the bone. It was sharply margined below, but in the upper end the separation was less defined. The diseased tract showed up clearly and its continuity in the upper two-thirds of the bone was produced by a confluence of patches. In the lower 4 in. of the bone the tissue had the elastic softness of cartilage but not its appearance-a condition that explained the evidence of absorption shown by the skiagram. Here also the bone was increased in thickness, but it was difficult to say whether it was due to expansion or to periosteal deposit. From the medullary canal of the tibia. A groundwork of mucous conniective tissue in which only a few fat cells are to be seen. (Low power.) ThefJibutla presented similar changes. The lower half of the bone and the upper third were distinctly enlarged, and the two enlargements were connected by a short piece of hone of more natural size and shape.
The comipact tissue was thickened in the upper enlargement, but in the lower it looked as if it had been encroached upon by the altered tissue in the interior. The cancellous part of the bone in the lower enlargem-ent was largely filled in with the diseased tissue and maeasured 1in. acro~ss.
Microscopic Appearances.-In many places where the unhealthy tissue j'oined true bone the line of separation was sharply defined. To show the immediate tranasition fromi health to disease a section was prepared from a block cut from the lower end of the right tibia close to the articular cartilage. In the area of true bone, which even to the naked eye looked atrophic, slender laminated trabeculke were widely separated by fat marrow in which blood-vessels were present. The latter were more abundant at the edge of the disease. The trabecule were quiescent, ossification and absorption being apparently at a standstill, and the tissues generally were singularly free from cells. Some of these quiescent trabeculke could be traced into the diseased part, where active ossification and absorption were going on. Here the trabecule were thicker, imiore irregular, and not laminated, and the spaces between them were filled with well-marked connective tissue. The numerous nuclei stained, well and no trace of fat marrow remained. The transition from the fat marrow of the true bone to this intertrabecular connective tissue was abrupt, trabeculae being bounded on one side by fat marrow and on the other by connective tissue, and only slight signs of the invasion of the fat by wisps of connective tissue between gaps in the trabeculhe could be seen. The connective tissue was much more vascular than the muarrow. This replacement of fat m-larrow by a wellmarked and in many places highly cellular connective tissue, in which irregular ossification was going on, hand in hand with bone absorption, was characteristic of the change in those portions of all three bones which were obviously unnatural.
Sections made from tissue which filled up the medullary cavities of both tibia and fibula were almost entirely composed of this connective tissue groundwork. In both bones at this part it was very largely necrotic, only a framework of myxomatous tissue being present and the nuclei failing to stain. The blood-supply was not deficient and the vessels were plentiful in many places; but bone was not entirely absent, and a circumscribed calcareous area in the section from the tibia showed a close arrangemnent of trabecula, presenting Howship's lacunee, but an entire absence of cellular elements. In other places a finely granular deposit marked the early traces of an attempt at ossification, which had no doubt been interrupted by cellular death. This tendency to necrosis was also a feature of sections taken from the upper part of the fibula and the upper half of the femur.
At both ends of the tibia and at the lower end of the fibula a very different state of affairs was found. Many irregular trabeculke were scattered about, separated by connective tissue, which was very cellular, especially in the vicinity of bone in which active change was progressing. The trabeculbe were of various sizes, and ossification and absorption were going on with great activity. Many osteoclasts were present, and Howship's lacunae could be seen on almost every piece of bone. Osteoclasts and Howship's lacunae were often found close to a row of osteoblasts in process of being transformed into bone cells on the same trabecula. The earliest formation of bone was shown in some sections as a group of calcareous granules surrounding and obscuring a cell in the midst of a field of connective tissue. Not far off might be seen a munch thicker mass just acquiring the characteristics of a definite trabecula, and showing three or four bone cells embedded in a imass of granular deposit. In the trabecule undergoing active changes the central portions stained with haematoxylin and were obviously calcified, whilst the peripheral portions stained with fuchsin (van Gieson) and were not calcified (osteoid tissue). When, in the larger trabeculce, ossification was progressing and a layer of osteoblasts was being included, processes passed out from the bone between the cells and could be seen to blend and be continuous with the connective tissue fibres. These processes stained the same deep colour as the osteoid tissue from which they sprang. It was clear that it was the connective tissue that became calcified. All the new bone, however, was probably not formed afresh in this way, for the continuity of the abnormal bone with the trabeculh in the undiseased area already alluded to suggested that the latter were not always entirely removed before fresh additions to their mass began to be made.
A section taken from the upper part of the femur showed very similar changes to those already described in the tibia and fibula. The trabeculae, however, were larger, showed some tendency to fuise and to assume a disposition suggestive of an attempt to imitate true bone formation. The connective tissue was much more fibrous and dense, and the cells were large, with deeply staining nuclei, and often lay in spaces formed by the connective tissue. About 1 in. above the fracture another section was in places necrotic, but the connective tissue could be traced until it merged gradually into a well-marked, spindle-celled sarcoma. A nodule of growth in the muscle in the vicinity of the fracture was found to be composed of a similar spindle-celled growth supported in a connective tissue basis identical with that seen throughout the three bones.
The glands contained numerous pale-staining cells, with oval nuclei lying in the lymph paths. It was difficult to say whether they were sarcoma cells or proliferated endothelial cells.
In a review of the case as a whole the following points stand out (I) The definite history of prolonged starvation during childhood and youth.
(II) The general alteration in the character and structure of the bones; and (III) The supervention of sarcoma.
(I) THE HISTORY OF PRIVATION. The history of privation is of importance because the histological features of the abnormiial tissue bear a strong reseimiblance to those of rickets, a disease generally acknowledged to be due to causes which influence nutrition.
The genu valgumn and the swelling in the tibia made their appearance in early boyhood, and were attributed by his friends and neighbours to " want of support." He stated that he was never properly fed till he was aged about 18, when he was able to earn enough to keep himself. Until then his usual diet was " dry bread and treacle, and somiietimes not even that." Meat he got perhaps once a week, when somle of the neighbours would take pity on himii and give him a meal. He illustrated the straits to which the family were reduced, owing to the drunkenness of the father, bv the fact that they used to beg for tea-leaves after they had been used, in order to make a second brew for themselves.
There can hardly be any doubt that the alterations in structure which were comnmon to all three bones developed during this period of his life, and that they were in all probability the consequence of deficient nutrition.
(II) THE PECULIAR STRUCTURE OF THE DISEASED) BONE.
One of the most striking features is the change in the marrow. A groundwork of connective tissue filling in the spaces between bone trabecule is i-met with in several abnormal conditions of bone. It is found in rickets, extending fromil the periosteum to the central medulla, where the peripheral layers are chiefly affected, the central portion remaining as red marrow.1 In osteogenesis linperfecta, the congenital condition which is marked by miiultiple fractures in utero or in the first few years of life, the appearance of the marrow is practically the same. It is described as " almost entirely cedematous myxomatous connective tissue" near the epiphysial line " and in the cortical marrow spaces." " Further away from the epiphysis the centre of the marrow spaces is filled with normal marrow separated from the trabecule by a zone of connective tissue." 2 Very similar is the condition seen in osteitis deformans, but in the Cornil and Ranvier, "M Aanual of Pathological Histology," 2nd edit., English translation, 1882, i, p. 372.
' "Keen's Surgery," ii, p. 53. Lovett and Nicholls, Brit. Med, Journ., 1906, ii, p. 915. N-21 specimen prepared by us for the purpose of contrast there is no sign whatever of normal nmarrow, and the connective tissue looks firmer and presents none of the myxomatous appearance seen in this case and described in osteogenesis iinperfecta. In a rare disease of bone, named by Messrs. Pitts and Shattock "noncalcifying plastic osteitis," the spaces between the trabecula' "were uniformly occupied by a cellular connective tissue" in which there was an abundant vascular supply.' In the case which forms the subject of this commuinication, and which seems to us to bear a very close resenmblance to Messrs. Pitts' and Shattock's case, the connective tissue had taken the place of the marrow, both in the central nmedullary canals and between the trabeculae which were substituted for the cancellous tissue. It was markedly vascular, and, excepting one or two sections in which a few scattered clusters of fat cells appeared, the replacement of the norimal by the abnornmal marrow was complete.
Another very noticeable characteristic was the way in which bone formation and absorption were going on or had taken place. The total amount of bone was very much diminished, and its distribution was uneven and irregular. The trabeculae were widely separated bv the connective tissue, in w-hich they seenmed to be scattered without any obvious arrangeimient; but evidence was not wanting that as ossification progressed there was a tendency for some degree of orderliness to be assumed. They showed, however, no sign of Haversian systems, and the bone cells were angular and rounded and not stellate, and there were no canaliculi.
In some of the trabeculae when calcification was progressing the central portion was obviously calcareous (staining with ha'matoxylin), and the peripheral portions were devoid of lime salts. This was very much the same condition as Messrs. Pitts and Shattock described in their case of "non-calcifying plastic osteitis." In rickets, when bone is developing from connective tissue marrow and periosteum, osteoid tissue (by which term is to be understood bone tissue which is not calcified) is first formed, and ossification begins in the central portions of the trabecula. In osteogenesis imperfecta there is no development of osteoid tissue, but otherwise the irregular formation of bony trabeculae is very much the same as in our case. In osteitis deformans the formation of bone, instead of being diminished, is excessive. The trabecula' show the same kind of cells and the absence of canaliculi, and I Trans. Path. Soc., Lond., 1897, xlviii, p. 180. are calcareous throughout, but they are much larger and separated by comparatively narrow tracts of connective tissue. There is, however, a very definite but irregular Haversian formation, often found filling in the scalloped side of a trabecula. This apparently originates by processes formning part of a trabecula coming in contact with one another and enclosing lacunae of connective tissue miarrow. Ossification then advances froml the circumference until the enclosed mnarrow has beconle replaced by bone, sometimies to such an extent that no central cavity remnains. Obviously the Haversian arrangement in these morbid conditions of bone is dependent upon the extent to which ossification progresses. And possibly the absence of it in the case under review may have been connected with the tendency for considerable tracts of tissue to pass into a state of necrosis. The condition of the bone in the immiiediate proximity of the diseased tissue varied. In the section made to show the transition fromlhealth to disease the healthy area was occupied by atrophic laminated trabecula-. In other parts, noticeably the great trochanter and the neck of the femilur, there was marked sclerosis.
(III) THE SUPERVENTION OF SARCOMA. This is of much interest in view of the resemblance that the case has to osteitis deformans in histological details. It is, perhaps, one of the best known facts about the latter disease that some cases terminate in cancer. The direct relation of the malignant tumour to the disease is not, however, always very clear. Thus in one of Sir Jamiies Paget's three cases of malignant termiination "a growth coirresponding to the growth described as epitheliomiia of the arachnoid surface of the dura ilmater" grew frolml the inner surface of the dura mater. Here the cranium was affected by the osteitis (Case 4). In another (Case 2) a medullarv cancer infiltrated the upper part of the right humerus and led to a spontaneous fracture. The rest of the bone was healthy, though the thighs, legs, and spine showed the changes of osteitis deforimans.
And in the other (Case 1) the upper third of the left radius, which was otherwise healthy, was involved in a mass of cancer with growths of bone extending into it.'
On the other hand, Messrs. Pitts and Shattock quote a case of Mr. Mackellar's, which they regard as one of osteitis deformans, in which the growth of a cystic fibrifying sarconma ensued in the upper end Sled. C7tir-. T'rans., Louid., 1877, lx, p. 37. of the diseased tibia. The age of this inan was 58; the ages of Sir Jamiies Paget's cases 60, between 50 and 60, and 68.
Osteitis deforinans is a disease of later life, and its tendency is to progress and involve bone after bone. In rickets, which is a disease of early life, and is believed to have some connexion with certain benign growths (enchondromata), the tendency is towards cure, and for the abnormal bone and the intertrabecular tissue to be replaced by bone of a natural type (Hektoen).
When these facts are remenmbered the developnment of sarcoma in these allied forms of chronic bone disease affecting people in middle or old age is not to be wondered at. The presence of an abnormal tissue in a state of ill-regulated activity, which continues in this condition for many years and shows no tendency to cure, is a very obvious favouring condition.
DISCUSSION.
The PRESIDENT said he supposed that in this case no one would doubt the conclusion that the advent of a sarcomatous change was an accident, that it was not a part of the disease, any more than it was in the case of osteitis deformans. Therefore the question for consideration was what the primary disease was to be classed as. Should it be called a case of osteitis deformans or classed among the group of conditions to whichl he had given the name of "non-calcifying plastic osteitis " 9 It appeared to him that the present case was remarkably like the one referred to so frequently by Mr. Knaggs, and exhibited by AMr. Pitts some years ago in conjunction with himself. In that, there was definite localized replacement of the tibia, in its upper two-thirds, by soft spongy new bone. It was exactly the kind of tissue which had been so accurately and miinutely described by Mr. Knaggs. In that case it was suggested by the late Dr. Kanthack that possibly the disease was sarcomatous. He (AMr. Shattock) took another view, regarding it as an inflammatory lesion, and the event proved that this was correct, for the p)atient died, many years after amputation, without any sign of recurrence. No doubt the condition must be closely allied anatomnically to that produced by rickets upon bones. He lhad long taught that the thickening of the skull and long bones in rickets was atform of non-calcifying osteitis. These rhachitic changes must be classed aimtong those due to infective processes. The lesions were not correctly designated "fibrous osteitis," since the nucleified tissue was not fibrous, but of a prop)er osteoid or l)ony kind, the deposition of earthy salts alone being deficient.
Dr. F. PARKE;S WEBER referred to a group of cases described in Germany under the lheading of " fibrous ostitis " (" ostitis fibrosa of von Recklinghlansen "), to which von Recklinghausen specially drew attention in 1891.
During the last two years at least four papers had appeared on the subject. Sarcoma appeared to supervene in these cases like it did in Paget's ostitis deformans. Dr. Weber suggested that the case so well described by Mr. Knaggs might be found to belong to the class of von Recklinghausen's fibrous ostitis ending in sarcoma, which, though in some respects allied to, was not identical with Paget's bone disease. A localized7 fibrous ostitis or " osteodystrophia cystica" had also been clescribed by Mikulicz, Bockenheimer, and others. Mr. KNAGGS, in reply, tharLked the President for his replies to Dr. Parkes Weber's questions and points, as he did not himself profess to be a pathologist. He did not read German, and that was probably the reason he missed the papers to which Dr. Weber referred. He thought it was quite clear that his case was not one of osteitis deformans; there was nothing to suggest that condition in any way, either during life or post mortem. The nomenclature of the subject was somewhat difficult, and miglht be aCcountable for some of the confusion existing on the matter.
A Preliminary Note on Melanotic Deposits in Cattle and
Sheep in Western Australia.
By J. BURTON CLELAND.
D1URINGT the last year miiy attention has been drawn to the frequent occurrence in cattle and sheep in this State of deposits of mielanin. Occasionally the original deposit was found in subcutaneous fibromata, but in Inanv there was no tulmour formation at all. I ami at a loss to account for the presence of the pigment miiatter; a melanotic pigmentation of the livers and portal glands of sheep, which is very coimmon at times, is supposed by the slaughtermnen to be caused by the aniimials eating " saltbush " (order Salsolacea), but I have heard that this pathological condition occurs in parts of the country where the sheep cannot get this food. In two instances in bullocks there was an intense black deposit of miielanin in the suprarenal glands, lying, however, not in the gland cells, but in granules in the supporting connective tissue cells, being especially dense in those of the vessel walls. In these two, also, there was a miarked pigmentation, though not so deep as in the suprarenal gland, in the dura mater of the spinal cord, in wedge-shaped areas in the lungs and in the connective tissue around the aorta. Bearing in miiind the mlarked pigmnentation of Addison's disease, it is possible that in these instances, and perhaps in all the other cases too, the cortical cells of the suprarenal were responsible for the elaboration of the pigmient,
